New test speeds detection of E. coli. by unknown
Forum
Assessment Branch, may cause neurological
damage, as well as harm to the lungs and the
reproductive system. "We didn't feel like
those areaswere adequatelyevaluated [in con-
sidering exposure from MMT]," he says.
Davis notes studies that show workers who
were occupationally exposed to manganese
were subject to pneumonia and coughs. He
also cites a 1973 study that suggested an
increase in respiratoryillnesses inJapanese stu-
dentslingnearafctryemitngmangnese
Adrafttoxicological profile formanganese
preparedbytheATSDRcites studies showing
that men occupationally exposed to man-
ganese have impaired fertility as well as impo-
tence andloss oflibido. However, data on the
health effects of manganese exposure are
scantyandincondusive, accordingtotheprofile.
Moreover, says Monica Campbell, a
Toronto toxicologist andspokesperson for the
Ontario Public Health Association, studies of
MMT have failed to consider the impact of
manganese from MMT on people living near
major arterial roads. They are a vulnerable
population more exposed to vehide exhausts,
shesays.
Astudy oflaboratory rats, presented at the
Arkansas conference by researchers Hans
Tjalve and Jorgen Henriksson ofthe Swedish
University ofAgricultural Sciences in Uppsala,
found that, when inhaled through the nose,
manganese can enter the brain and reach the
spinal column. Says EPA neuroscientist
Kenneth Hudnell, "This is awhole new route
ofexposurethathasn'tbeen considered before.
Itbypassesallprotectivebarriersthatwehave."
And in an EPA-funded study, Donna
Mergler, aneurophysiologist at the Universite
du Quebec atMontreal, andcolleagues found
arelationship betweenmanganese levels inthe
blood and neuromotor slowing problems in
peoplewho lived near, but did notwork'in, a
former manganese alloy production plant.
Higher blood manganese levels were also
linked to learning and memory problems in
men over theageof50. But thefindings from
this research are preliminary, cautions
Hudnell, who was a researcher on the study.
"It simply points out the need for more
research," hesays.
Donald Lynam, an Ethyl vice president
and scientist, takes a different view. Lynam
says that MMT adds virtually no manganese
to the air. He points to the condusions ofan
Ethyl-sponsored study, also presented at the
Arkansas conference, that found that MMT's
contribution of manganese to the air in
Torontowas trivial.
He further points to a review by the
Canadian agency Health Canada that con-
dudes thatitisimpossible to assesstheimpact
ofMMT on manganese in the air. The 1994
review, however, did recommend monitoring
for MMT because use of the additive has
increasedsubstantially inrecentyears.
Ethyl's position on the potential health
hazards ofmanganese generated by MMT is
unambiguous. According to a statement on
the Ethyl Web site, "`[No evidence exists sug-
gesting that MMT presents any risk to public
health, muchlessasignificant risk."
Meanwhile, MMT can be and is being
added to gasoline in the United States.
According to the EPA, MMT was added to
11 million gallons ofgasolineduringthesum-
mer of 1997. That is an extremely small por-
tion ofthe billions ofgallons ofgas that are
sold each year, according to the agency. But
the EPA's concern overthe manganese MMT
puts into the air isn't assuaged. The agency is
still talking with Ethyl Corporation to decide
what types ofhealth effects testing it wants
done on animals exposed to the manganese
generatedwhenMMTisburned ingasoline.
NewTestSpeeds Detection of
E. co/i
A mutant form of Escherichia coli called
0157:H7 continues to make headlines for
causing sometimes-fatal illnesses in those who
eat contaminated foods. Three children died
inWashington State in 1993 aftereating con-
taminated hamburgers at a Jack-in-the-Box
fast food restaurant. In the summer of 1997,
25 million pounds ofhamburger, potentially
tainted with E coli 0157:H7, were recalled
by Hudson Foods in Columbus, Nebraska,
aftermakingconsumersill.
The present way to detect E. coli
0157:H7 requires growing the bacteria in
laboratory cultures, which takes days. And
some stubborn bacteria refuse to grow in the
laboratory, yet still infect people, giving false-
negative results. This time-consuming and
inaccurate method limits the detection ofdis-
ease-causing bacteria.
Now, Montana researchers have created a
new technique that detects E co/i0157:H7 in
four hours, is highly sensitive, and works in
food, feces, and water. The method could be
adapted to detect other foodborne pathogens
such as Salmonel4, or even biological warfare
agents. "Youcan usethismethodonanyorgan-
ism. It's not just for E. coli," says Gordon
McFeters. He and fellow microbiologist Barry
Pyle ofMontana State University in Bozeman
invented the technology with funds from the
NationalAeronautics andSpaceAdministration
(which is looking for new ways to check the
safety offood and water on space missions),
then teamed up with Montana ImmunoTech,
Inc., inBozenantoperfecttheirtest.
The patent-pending technology uses anti-
bodies to detect unique molecules on the sur-
face ofE. coli 0157:H7. The antibodies are
attached to tiny (0.1 micron) magnetic beads
that bind bacteria, then are concentrated by
passing them through amagnet beforesuiining
withfluorescentdyesfordetection. Inlaborato-
ry trials, as few as 10 E. C0o/ 0157:H7 bacteria
were detected in slurried samples ofraw ham-
burger. "The organism is so virulent, just ten
can cause an infection," says immunologist
John Jutila, president of Montana
Immunotech. The magnetic beads are also
coatedwith antibodies that detect the toxins or
virulence factorsproduced byE co/i0157:H7,
makingthetestdoublydiscriminating.
With a new two-year $750,000 Small
Business Innovation Research (Phase II) grant
from the National Institutes ofHealth, the
researchers will convert the prototype anti-
body/bead method into an easy-to-use dip-
stick test for field use. The prototype requires
cumbersome laboratory equipment such as a
fluorescent microscope. The researchers face
thechallengeofapplying theirtechnology to a
dipstick. "The dipstick technology is con-
ceived and under development," says Pyle.
Once perfected, a dipstick, similar to a home
pregnancy kit, could check feces ofcattle at
slaughterhouses to stop infected animals from
slipping in. Or farther along, meat ground at
local supermarkets could be checked before
beingpackagedforconsumers.
Microbiologist Dick Wilson, director of
the E. coli reference center at Penn State
University in UniversityPark, an international
repository holding 34,000 strains, says that a
test kit for E coli0157:H7 should be highly
specific and sensitive, rapid, and eliminate the
need for ahigh-tech laboratory. He's watched
the development ofa burgeoning number of
such kits and the Montana technology stands
out, he says, because it also detects virulence
factors. "An increasing number of E. coli
strains with the same virulence factors as
0157:H7 are evolving and infecting animals
andpeople," saysWllson.
In designing their dipstick for field use,
the Montana team needs to overcome two
possible limitations, says Wilson. First, the
dipstick must be highly sensitive to detect
small numbers ofinfectious bacteria, and sub-
stances in food, water, and feces must not
interfere with the antibody binding. Second,
little has been determined about the environ-
mental ecology ofE. coli 0157:H7 since it
first appeared in 1982. No one knows how
cattle become infected with E. co/i 0157:H7
before passingit to people. Tom Besser, avet-
erinarian and microbiologist at Washington
State University's College of Veterinary
Medicine in Pullman, suspects water or feed
are contaminated, because outbreaks in cattle
herds resemble foodborne epidemics. A dip-
stick could help track the source ofE. coli
0157:H7 on farms and eliminate it. "This
area has received little attention," says Besser.
Ifcontaminatedwater proves to be the source,
"we could learn how to design or clean tanks
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to prevent infections," hesays. In the future, a
dipstick could monitor water and feed to pre-
vent newcontaminations on farms.
Big Hair News
Astudypublished in theAugust 1997 issue of
Annals ofEpidemiologv has revealed an unex-
pectedly high incidence ofsalivary gland can-
cers among female hairdressers. The study,
conducted by G. Marie Swanson, director of
the Cancer Center at Michigan State
University in East Lansing, was designed to
assess the relationship between a variety of
occupations andindustries and the riskofthis
somewhat uncommon cancer.
Salivary gland cancer is extremely rare:
fewer than 1 in 100,000 people develop such
tumors. It occurs more often in men than
women and overall five-year survival rates are
relatively high, averaging 72.8% among men
and women combined. Most cancers ofthe
major salivary glands (the glands that actually
produce saliva) occur in the parotid gland-
located below and in front of the ear-but
women's tumors are more often characterized
asbenign acinarcell adenomas, while men's are
more often characterized as malignant squa-
mouscell carcinomas oradenocarcinomas.
Because the cancer occurs so rarely, it has
been difficult to ascertain what factors con-
tribute to its growth. It is thought that expo-
sure to Epstein-Barrvirus (which causes infec-
tious mononucleosis) or an abnormal hor-
mone status (as might occur in abreast cancer
patient) may contribute to development of
the cancer. Radiation to the head is also
believed to be a prime culprit. Now,
Swanson's findings offer anotherexplanation.
Swanson began the study with the inten-
tion offocusing on the occupational hazards
peculiar to women and blacks because these
groups had traditionally been excluded from
studies on occupational hazards, which typi-
cally focus on white males. The group ofsali-
varygland cancer patients interviewed indud-
ed 163 men and women ofboth races who
were diagnosed with the disease between
November 1984 and March 1991. These
patients, along with a group of control sub-
jects, were chosen from enrollees in the
Occupational Cancer Incidence Surveillance
Study, an investigation ofoccupational risk
factors for cancers among residents of the
three-county area surrounding Detroit,
Michigan. Swanson conducted telephone
interviews with the subjects and controls, elic-
iting information on each person's job histo-
ry, smoking history, adult medical history,
residence history, education, and birthplace,
aswell as otherdemographicvariables.
The results showed that the disease occurs
more frequently among employees such as
hairstylists, oil and gas salespeople, railroad
Dirty Snow
The pristine beauty ofthe snow-covered Arctic landscape may suggest that this is one part ofthe
earth that has not yet been marred by human activity. But recent studies by the Arctic Council's
Arctic Monitoring and Assessment Programme (AMAP) paint a far different picture. Though the
Arctic remains a clean environment when compared to many
other places in the world, it is also a fragile environment,
and, AMAP reports, it is being inundated with pollutants
carried bywater and air from theworld's industrial centers in
Europe, North America, and Asia. In many cases, these pol-
lutants accumulate in the fish and birds that supply suste-
nance to the region's indigenous peoples, resulting in diets
dangerously high in cadmium, mercury, and organic pollu-
tants, according toAMAP.
AMAP's recent report, Arctic Pollution Issues: A State
oftheArctic EnvironmentReport, is the product ofsix years
of research by the world's eight Arctic nations. Scientists
and leaders from Canada, Denmark, Finland, Iceland, Norway, Sweden, Russia, and the United
States first began to discuss concerns about the Far North in 1991 under the auspices of the
Arctic Environmental Protection Strategy (AEPS). In June 1997, the AEPS was integrated into
theArctic Council, an intergovernmental forum that will supply the infrastructure for addressing
the concerns raised in the AMAP report.
Much ofthe work ofthe council and its member countries to protect theArctic is described
on the Arctic Council's World Wide Web site, located at http://www.nrc.ca/arctic/. Under the
What's New link on this page, visitors can find the conclusions and recommendations of the
AMAP report, including the report's 13-page executive summary. Also linked to the What's New
page is information on obtaining documents from the council's last panel discussion, which
sought to answer the question ofwhether the Arctic environment is now improving or continu-
ing to deteriorate.
Ifthe Arctic environment is showing signs ofimprovement, some credit must be given to
the Arctic Council and its predecessor, the AEPS. In their short histories, these organizations
have produced four declarations in which the governments of the Arctic countries committed
themselves to protecting the Far North and its people. The text ofthese declarations, along with
the Arctic Council's founding document, can be found by following the Documents & Reports
link on the home page.
Information about the programs that have been implemented by the Arctic Council to
address the concerns raised in the AMAP report and the intergovernmental declarations can be
found by following the Arctic Council Members & Programs link. The four programs described
here focus on protecting the marine environment, conserving the Arctic's fauna and flora,
responding to emergencies, and assessing the Arctic's environmental status. Also available on the
site is a comprehensive list oflinks to sites about the economy, society, culture, environment, and
science above theArctic Circle.
workers, and postal service personnel-all of
whom are exposed on the job to inhaled
chemicals and fumes, and all characterized in
thestudyas occupations athigh riskfordevel-
oping salivary gland cancers. Ofthese profes-
sions, hairdressers had the highest rate ofthe
cancers, with the disease appearing in approx-
imately 13% ofthe stylists. Swanson believes
that the exposures that led to the develop-
ment of salivary gland cancer among the
group of hairdressers probably occurred
20-30 years ago when, she says, products
such as turpentine and lacquer were routinely
used in beauty salons as ingredients in hair-
dressing preparations. She points out that the
median age at the time ofdiagnosis with sali-
vary gland cancer is the early 60s, and that 20
or 30 years ago, the majority of hairstylists
probably were female. Even though turpen-
tine has been largely supplanted bysafer beau-
ty aids, stylists today are still exposed to hair-
sprays, solutions, and dyes; a study published
in the Archives ofOtolaryngology-Head and
Neck Surgery in 1990 indicated a relationship
between the use ofself-applied hair dyes and
the incidence ofsalivarygland cancers.
The next step, says Swanson, is to design
a study that will isolate the specific inhaled
exposures faced by hairdressers. This step is
expected to shed light on what causes the sali-
vary gland tumors and possibly also identify
other occupational risks in the hairdressing
industry-and indicate what, if anything,
needs to be changed in thework environment
ofthe modern-daystylist.
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